Hypothyroidism in rats decreases mitochondrial inner membrane cation permeability.
We investigated the cation permeability of liver mitochondria isolated from hypothyroid or euthyroid rats by measuring the rate of swelling of respiring mitochondria in acetate salts as a function of membrane potential. Mitochondria from hypothyroid rats have a decreased permeability of roughly 3-fold in the presence of monovalent cations K and tetramethylammonium at any (measured) membrane potential. Since the monovalent cation leak and the proton leak are known to respond similarly to membrane potential our results support the theory that the difference in non-phosphorylating respiration rate between mitochondria from hypothyroid and euthyroid rats is due to a difference in proton leak.